I n this era of information explosion, decreasing time availability, and faculty shortages, computer-assisted instruction (CAl) could be a useful resource in making occupational therapy education more contemporary and future oriented. Computer-based instruction accelerates learning (Bolwel1, 1993; Hmelo, 1989) and is cost-effective (Bolwel1, 1993) compared with classroom teaching. However, the question becomes one of whether occupational therapy educational programs are taking advantage of the computer as a teaching tool.
More than a decade ago, Dengler (1983) suggested that CAl was becoming a more common method of learning throughout all levels of ed ucation and recommended that occupational therapy educators become familiar with CAl and use it in the educational process. She stated that CAl could offer previously unavailable learning opportunities and practice in a variety of problem situations, assisting educators to cope with the increased skills needed to prepare occupational therapy students for entry-level practice. Since that time, there have been few published reports of CAl in occupational therapy educational programs. This article explores the current use of CAl as an educational tool in occupational therapy, discusses its potential and efficacy, and reports the results of a slllvey about the use of CAl in occupational therapy educational programs.
CAl as an Educational Tool
CAl is an instructional method that involves student inreraction with a computer program designed to achieve specific educational goals (Heinich, Molenda, & Russell, 1989) . Numerous types of CAl are bei ng used. D1'iI1 and practice is the most basic and involves a flashcard teaching method that allows students to practice specific skills.
Tittorials are used to teach concepts, followed by a question-and-answer session to ensure that students understood the concepts. interactive tutorials are programs in which the computer acts as the teacher, and feedback is given on the basis of the student's responses. Simulations involve models of real-life situations in which students can practice skills without risks. Other types of CAl include gaming, discovery, and problem solVing (Heinich et al.,1989) .
CAl offers several advantages as a teaching tool. Students can break or pause within a lesson whenever necessary, set their own learning pace, and repeat portions as needed to increase comprehension of a topic. Addilionally, certain interactive modules generate feedback on the basis of sludenl responses. CAl provides educational experiences thal would otherwise not be available and has been shown to be effectlve in redUCIng the amounl of time needed for learning (Hmelo, 1989) . CAl may be used to meet a secondary goal of increasing computer familiariry. Finally, the CAl experience has a potential for decreasing a student's stress because it provides opportunities to practice skills in a simulated environment before using them in real environments, thereby reducing risk or harm to patients.
Disadvantages of CAl include high costs, user anxiety, extensive time required for program development, limited range of instructional strategies, and computer literacy requirements of instructors (Chen, 1990) . In addition, there are few software programs available for purchase. Little research has been published that documents effectiveness in the education of allied health professionals (Hmelo, 1989) .
Within the field of medicine, CAl has been applied to further the education of students, professionals, and patients. Numerous accounts can be found in nursing, radiology, and other health-related fields.
Use of CAl in occupational therapy education has been slow to starr. In a review of published CAl use in health professions, Hmelo (1989) cited only onc; account in occupational therapy education. Dengler (1983) reported on the use of PLATO (Programmed Logic for Automatic Teaching Operations) in connection with a neuroscience course at the Universiry of Illinois at Chicago. In a more recent review of computer-related articles, Angelo and Smith (1993) still found few publications describing CAl in occupational therapy and little research suPPOrt for CAl. Most recently, Croninger, Tumiel, and Sowa (1995) evaluated the effects of a computer-based tutorial on student understanding of biomechanical principles in occupational therapy and found enhanced test performance, and Toth-Cohen (1995) described twO pilot srudies where CAl was used in applied anatomy and kinesiology.
Unpublished accounts of CAl use are noted within occupational therapy education. For example, Palmer (1993) described a software program that provides an overall functional performance profile of a person, and it has been used as a classroom instructional tool. Texas Woman's Universiry (TWU) in Denton, Texas, is also using an interactive videodisc tutorial on reflex evaluation developed by Uretsky (1990) as well as a CAl module based on the Model of Human Occupation frame of reference (Dottorelli, 1986) .
Published accounts of the effectiveness of CAl in education are even fewer. Dalton (1986) srudied rule leal'11ing and attirudes related to shop safery and found that students who used CAl and an interactive video program scored significantly higher on a posrrest perfor-
The American journaL ofOccupationaL Therap)' mance than those who used video alone. Acre (1990) found no difference in posrrest scores in clinical reasoning between a group who had access to traditional teaching methods (lecrure and readings) and those who had a CAl simulation tutorial as an additional resource. Croninger et al. (1995) found positive effects with a hypercard interacrive rutorial on biomechanics concepts. All reporrs stated that more research needs to be performed regarding the effectiveness of CAl.
Survey
To explore the current use and potential value of CAl as an educational tool in occupational therapy, we sent a questionnaire to 76 program directors of accredited occupational therapy professional programs about computer literacy expectation, use and nonuse of computers, ways computers were being used, rypes of CAl in use, and specific CAl materials used. Of the 41 (54% return) respondents, 18 offered the bachelor's degree only, 4 offered a professional master of occupational therapy degree only, and 19 offered a master of science, master of arts, or postprofessional master's degree or doctorate. The average number of faculry members teaching in the 41 programs was nme.
Computers were used in 40 of the programs. Thirry respondents rated themselves as using computers extensively (defIned as daily use), eight as moderately (weekIy use), and three as limited (few occasions). Twenty-nine programs expected srudents to be computer literate. Computer classes were electives in 16 programs and required in 12. From a forced-choice list, respondents indicated the following ways in which compurers were being used: word processing (90%), administrative uses (78%), statistics (78%), information retrieval (73%), instruction (61 %), evaluation (39%), and computer-managed instruction (22%). (Computer-managed instruction involves the management of schedules, record keeping, scheduling of clinical rotations, srudent evaluation, and exam scoring.)
Fourteen programs were using CAl, with five requiring a prerequisite course. Types of CAl programs used, in order of frequency, were tutorial, simulation, interactive, and drill and practice. Eleven respondents listed 26 CAl programs in use (M = 3, range = 1-9) (see Table 1 ). These programs were grouped into the areas of evaluation; anatomy, kinesiology, and physiology; cognition; hand therapy; diagnosis specific; and miscellaneous.
High COSt of equipment and software was a reason given for why computers were not being used. Other reasons were lack of time, lack of availabiliry of training and suppOrt, and lack of personal expertise. 
Discussion and Conclusions
Although the results indicated that 11 of 41 programs surveyed used CAl in their curricula, the question remains whether CAl is appropriate (0 occupational therapy education. In its favor, CAl can personalize specific curriculum design or be used (0 meet specific and individualized educational objectives. For example, in the TWU School of OCCLIpational Therapy, computer tutorials are being constructed to reinforce students' acquisition of the concepts associated with TWU's adopted frame of reference, the model of occupational adaptation (Schkade & Schultz, 1992; Schultz & Schkade, 1992) . Other T\X!U courses use CAl modules (0 reinforce course content (e.g., normal and abnormal reflex development).
Is there merit in using technology just for the sake of technology? Although it may be a weak rationale, CAl can develop computer literacy among users by involving students as active participants in their education. According (0 Heinich et al. (1989) , adults learn best with experience and active involvement because these increase interest and retention. Multimedia technology-infused education offers the opportunity (0 use full-motion images, stereo sound, and simulation; to store large amounts of data; and to offer students the chance ro make choices and experiment in a safe atmosphere and at their own pace (Wicker, 1992) .
Although the cost and availability of the sofrware and hardware needed for CAl has been a concern, costs tend to decrease as technological availability increases. Bolwell (1993) not only recognized the cost-effectiveness of CAl, bur also reponed th3t its texhing clpdbilities on be accessed any time, at the student's convenience. Tailored CAl programs placed on nerwork systems already functioning in most schools and universities create individualized training potential for a large number of persons (Gonce-Winder, Kidd, & Lenz, 1993) . The use of alternative teaching tools such as CAl can help educators manage increasing class sizes, cover the increasing amount of information that must be learned and mastered, and cope with faculty shortages in light of the increasing number of schools of occupational therapy. In fact, Kinzie, Schorling, and Siegel (1993) reponed that CAl offers the opportunity to increase education levels with no increase in staff With the growing ease of software and hardware use, more persons are becoming comfortable with basic computer operations. Therefore, occupational therapy education may see an increased number of appropriate CAl materials becoming available. As CAl modules for occupational therapy are developed and used, CAl effectiveness can be more fully investigated. CAl will not nor cannot displace human teachers. Instead, CAl is a supplementary rool to the teacher, as are books, journals, films, and experientiallearning. Technology (Ools provide teachers with a variety of means to structure the learning environment and shape the interaction so that learning results (Bruce, 1989) . Because few CAl programs are being developed or are commercially available, opportunities exist for occupational therapists to develop them. A
